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ABSTRACT

New technological advances in weapons and electronics

has increased the ighting capabilities of small ships. The

increases are seen in better and lighter offensive weap-

ons, alone with, increases in self-defensive weapons through

the adition of electronic suites. The electronic warfare
0

suites currently used on small ships are liiited in size,

weight, an. resconse time because of the environment in

which these ships are employed. It is the p'urpse of this

aer to prncse a sfster which will allow the currently

ve r l.imited lata bases to be expanied while at the same

tire nct 4egradire thp system. The feasibility of this

aprriach is basel upon using a microcomputer to aid in the

ilentification cf emitters off-line while leaving the

-irrert syster t: identify high threat emitters.
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I. INTRODUCTION

The loss of the Israeli destroyer Eilant to the Egyp-

tian fast patrol boat, during the October War, demonstrated

the use of new technology in offensive weaponry. This demon-

stration paved'the way for new interest in the investment of

electronic warfare equipment. The interest took the form of

electronic suite additions to ships that, np to now, had

previously dore withcut. It also manifested itself through

improvement in the larger ships by doing away with the World

War II type electronic surveillance measures (ESM) and

electronic countermeasures (ICM). In their place came new,

hthly sophisticated, comduter controlled systems.

The ECM ca.abilities were lesigned to held legrade the

effectiviness of the opposing forces weapons, however, the

best defense that a ship has is to avoid detection in the

first lace. One action to take, to meet this ob,4ective, is

to turn off all active electronic devices which can give

away the ship's presence. Adl to this action the passive

exploitation of electronic emissions from the opposing

forces and you have a very effective way of avoidina de-

tection while allcwing the ship to maneuver into position

for attack. Soinds zood, however, there is a drawback.

The Irawback is that the cnly way to identifj elec-

tronic emissions is through their parameters. These

.i7



parameters are contained in the Electronic Order of Battle

(EOB) files whicl today consists of approximately 14,000

known land sites with a total of 62,000 emitters; 1,200

types of commerical and combatant aircraft; 28,000 commer-

cial and combatant surface ships; 1,100 submarines and 350

different missile systems. J11

The current electronic warfare (SW) systems presently

contain between 75 and 500 emitters in their libraries,

therefore, it is quite possible that a majority of the

emitters intercepted are not going to be in the system

library. The commanding officers of these ships will have

two options left open to them. One, remain silent in the

hope that the other contact will not detect him, or two,

activate active electronic devices in order to try and

establish the identity of the contact. The second choice

defeats the best defensive weapon the ship has and should be

used only as a last resort.



A. SOVIET INTEP'ST IN ELECTRONIC WARFARE

The Soviets have for many years recognized the impor-

tance of electronic warfare in all aspects of military

operations. In his book Soviet Mlltary St, Marshall

7.D. Sokolovs1ri summarized the role of electronic warfare in

Soviet strategy by first identifying the dual mission of EW,

namely denial and protection.

He continued: "Merely to list the ases of electronic

warfare is to show how widespread are electronic counter-

measures(ECM) and lefense against electronic countermeasures

and how serious the conseauences can be. For this reason the

development of electronics has now acquired the same impor-

tance as the development of missiles and nuclear weapons

which cannot te used without electronic eouipment." He thus

also identified the electronic warfare/general warfare

balance in modern warfare. The former first deputy minister

of defense wrote this in the 1960's. Later in that decade

the Soviets enzaged in EW activity in a way which surprised

many Western military observers. The operation, now a

classic in EW history, was the large-scale invasion of

Czechcslovakia in august 196e.
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The Soviets made extensive use of ECM in the form of

active jamring, together with a blanket of chaff under the

cover of which they assembled and transported Soviet forces

in airborne and grouni units into Prague and other cities

without alerting NATO forces. Soviet military doctrine dic-

tates the use of large trooip formations, a situation which

makes deception difficult and thus the use of noise jamming

and chaff is most appropriate. Since 1968, iarsaw Pact

forces have reportedly made considerable investments in

electronic warfare, with particular emphasis on training. [21

B. PASSIVE WARFARE

Passive warfare includes a mixture of elements of EW and

other passive sensors with hard &ill weapon response suites.

It includes the use of passive technioues, methods, equip-

ment and training for detection "including identification,

classification, and track), control (threat evaluation,

weapon selection, and assignment) and engagement (target

acoulsition through target kill) of enemy targets. Increased

interest in passive warfare was stimulated by the develop-

ment of long range autonomous missiles that are capable of

seekine out and destroying enemy shipping beyond the ratar

horizon.

Passive warfare has not gained general acceptance as a

mole of ravwl warfare. The paucity of available lata and

10



experience with passive techniques in operational situations

hinders expansion of the theoretical concepts. Operators

engage in few exercises utilizing passive techniques common

to other areas of warfare but return to traditional classi-

cal methods of employing active sensors in responding to

potential threats. Differences of opinion in t-he military

worth of passive techniques and response systems among var-

ious established groups typified by the nard-kill weapon

advocates and so called active EW "electron gun" enthusiasts

continue to hinder the expansion and acceptance of passive

warfare. Its rcle in respect to other modes of warfare and

the needs of the total force must be resolved to counter the

sophisticated threat in modern warfare.

The dependence on high-technology weapon systems which

rely primarily on active sensors (e.g. radar) that uses some

region of the electromagnetic spectrum for control and guid-

ance information indicates the need for further attention of

naval planners to seek the optimum mix of ESM/ECM/ECCM

(electronic counter countermeasure) and weapons. Ao longer

can fleet units continue to freely broadcast their positions

to the enemy and survive. Mcre attention to rigorous control

of ontoard active devices is needed along with disciplined

o,,erations which include consideration of both active and

passive capabilities. The time has come to expand passive

warfarp and determine its role and contribution to naval

warfare. [31



C. SPECIAL PROBLEMS OF FAST PATROL BOATS

Fast patrol boats (FPs) are not without problems, how-

ever. They are vulnerable to anti-ship, and even aircraft,

missiles. A 30mm-equippe4 aircraft gunship can destroy a FPB

in a matter of seconds. Sea skimmers are especially ef-

fective against ?P3s. Payload and cost considerations do not

often allow a highly effective AAA or SAM system to be

placed onboard, except in the very largest FPBs such as the

Soviet Nanuckla-class ships. Five-inch and larger naval guns

or shore batteries have FPBs at a disadvantage if they ven-

ture too close to their intended targets or are slightly

careless with their navigation. Missile carrying FPBs cannot

afford to engage in duals with platforms other than their

intended targets because of their limited suply of

offensive weapons. The cost of FPBs is low, but only

relatively speaking. To most users, the cost is not low

enough to allow truly massive FP attacks which would

cverwhelm enemy defenses without regard to the FPB losses.

Some sort of protection is needed. Finally, a typical FPB

cannot reload at sea. The first shots must be accurate and

be directed at the target intended. There is essentially no

"second chance." Ex. ending ammunition and missiles for

self-defense, at spurious targets, or enzazing non-hostiles

requires a high legree of pre-launch confidence in target

identification and location. The use of the FPB's radar does

12



not often give a high level of confidence that tne inter-

cepted entity is truly the target desired. Tbe use of

electronic warfare assets will largely overcome these

problem areas.41l

r. THE COPUTE; IN ELECTRONIC WARFARi

A central computer foris the nucleus of the systen where

the h igh level drocessin6 Is )erformei aAl fror which tae

executive commanIs would emanate. Remotely located

microprocesscrs wcul 4  be deiicate to ,erformi:, the lo4

level, routine tasks associate! -dih rea1-time,

hardware-relatei functions. ECY techniques are s5fficientlj

flexible to allow new techniques to be i-pleren;ed via

software modifications rather than costly and timp consuming

ha~lware chanzes. F-)

1he A:.' ZL-2, A'/SLQ-'2, Ai/5L-21 ani Z,-iZC series

are some of the cvr=ert systems uscr co-p:ter tchnnoloy.

Tne A A/ . -2; is used cnbcari large sn1.,s 5ach as aircraft

carriers. The :/7SLQ-12 is used onboari smaller ships such

as XCG, FFG ra small auxiliaries. The A;/SL£-21 and IW-iU

series are used on T??Bs.
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III. ELECr~4cq kF -.,F i EQUI4EI H OUIRlr NTs

A. ELECTicirC IdAPPARE REQUIREMENTS

1. Perfogrmar.c

The basis fvr performance requirements lies in the

primiary functions of' the system. In the case of tine

AV/SLQ-132 and sim'ilar systems, the following item~s are of

prime concern. Tiv'st, surveillance which is the -oritorir.,"

of the electrcraenetic environment in the radio frequency

(ad normally between E - 1E 'Hz'l ard over arR-uliar re.?ions

where hostile emitters ca- be exdected. S econd lj. the

ie.tification of ar emitter is done by corrrarinz its

character-istics olt!, those ^If &nowrn emitters. rh;.r'1, warnini:-

whnich -ieans to rioritor the e-vironmert an! Driviie *- warain-:

wnernever a chan!ge occ'irs; for eyarrole, detection of c new

emitter or c'.-ange in an oderaticnal -node of an ol! er7-1tter.

Fouirth, countermeasuires are measuires that a:re ta",en 1 1 t -e

event that a new emitter has been ilentifiel- as hecstiie a-i

initiates cour.~ermneasures which will deerade the performance

of the hostile emritt-r/platform. Fifth, Oerator/systeTm

interactior which -rovid-s controls allowiri- the ,-;era")r to

aitiate or i 1,0r system op;eraticn on the basis of' tire

situatior. 17inally, i-tersystem irteraction. which interf~ces

with other cat, arl sys tems and erxcha a=-es info~tc as



required in order t,o maximize the survivability of own ship

and to facilitate th'e ieployment of other weapons.[5 ,

2.Oieratioral

The basis for operational requirements lies in the

following items. First, the environment which affects the

ship while cond-icting offensive strike warfare in support of

carriers or othor task fPorces, such as 'inlerway re-

pienishrment anI nilitary convo's. Siccess in these strie

o.,eraticrs, especially those o.,erations with:,ut air support,

depends upon cor~inuous shiptoari slarvelliance to prcviie

target infcrmation for quick response to a-ti-shij missile

atacks. Ideally, our ships will relair Lndetected waile

co-'ductirg exten'o -rarge surveillance with a high ,roba-

lility of initial letectlion and 1jetiflcation of enemiv

ships. Seconlij, te t.?ctics 'Isel are -crr a Il th :se cf

.issive-offensive capability in which corn-l=tn radar silnce

is ,aintained while utiii~ing rail a-d reli-ble- covert

'eleconm,%.nicattors to lisse-inate passive targetirz lata ani

engagement control orlers. [33

5. Special .rplications

The Secial requirements of certain shijs all adii-

tional correrrs w;ith respect to shi; fuvnci.os. -ey ra _

foll'ows. 71rst. ii the case -)f fast patrol boats ,



their requirements for varting and acquisition receivers are

not very much different from presently available electronic

surveillance measurement systems. A few exceptions exist,

however, in addition to the restrictions on size, weight,

reliability and ease of operation. The last item is impor-

tant because the level of competence available for

operations of the electronic warfare system may likely be

quite low. Secondly, the frequency coverage should be, as a

minimum, between P8 - 1.6 GHz, which is the frequency range in

which most threats are expected to be found presently and

into the near future. Third, sersitivity, because of the

need for intercept of targets and threats beyond their

maximum detection range, should be better than usual crystal

video receivers. In addition, relatively low mast heights on

a fast patrol boat require additional sensitivity. However,

increased sensitivity requires increased complexity - a

highly weighted factor on MPs. Fourth, azimuth coverage of

360 degrees would, of course, be required and elevation

coverage should cover from 0 dIe~rees '%to intercept sea 1i
skimmers) to a minimum of +30 degrees. A stabilized platform

with +45 degrees azimuth coverage would be much preferred.

The severe pitch and roll of FPBs help create the need for

stabilized antennas. Finally, a programmable threat library

would be mandatory in an FP3 electronic surveillance measure

suite, so that It could remain small and be loaded in at the

pier for the mission, the scenario expected and the opera-

tions planned. [41
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Current systems like the AN/SLQ-32 and IN/SLR-21

systems meets most of the hardware requirements but tall

short when it comes to the functional and operational re-

quirements. The shortcomings are due to the size, weight and

response time constraints on small ships. However, even if'

the size and weight constraints could be lifted to handle

larger systems, the response times of those systems would

also increase, which in critical cases such as mrissiles,

would not be acceptable. Therefore, by adding' a micro-

computer system off-line, there would be no degradation in

the current systems. The addition of this system will,

however, allow identification of emitters well beyond the

limited libraries of those systems and at the same time

change what was a previously data base limited system to one

bound only by the decision of the operator to cease search.

P. EQUIPMENT REQUIREMENTS

The memory size of the prospective off-line micro-

computer would be 48k bytes minimum. The allowance would

include 4k bytes for the operating system, 12k bytes for the

processing programs, and 32k bytes for library array

17



processing. The system should also allow a growth factor of

approximately 33%. bringing the preferred memory size to 64k

bytes. Most microcomputers currently have this capacity

option as an off-the-shelf item and would not require any

special design changes.

The major constrainting factor of the prospective

system lies in the disk drives currently available as an

off-the-shelf item. The constraint takes the form of head

dimensions and densities of the disk drives. The prospective

system is based upon the 11se of an IBM 3740 style floppy

disk with 77 tracks per disk, 26 sectors per track, 128

bytes per sector, and single density.

3. V1.ntnri.

The prospective system will have to be cavable of

operating under electronic emission control (EMCON) con-

ditions. It would, therefore, be necessary for the system to

conform to the MIL-STD-461 for TEMPEST inspection. The

requirement can be meet with current systems on the market.

~18



IV. COMPUTER APPLICATION

A. SEARCH PROBLEM

A basic requirement appearing in many data-processing

problems is the need to search a mass of information for

certain information associated with specific information on

hand. We begin with some terminology and symbol definitions

for an abstract statement of a search problem.

F Denotes a file, here considered as a matrix.

F[I;] Denotes a record 'I' of the file (also
called an item 'I').

F[;J] Denotes a position 'J' of all records of the
file. F[;J] is a column vector of 'F'.

X Denotes an argument to be used on the basis
of search. 'X' will usually correspond to
a part of a record and is considered a
vector.

M Denotes a mask or format vector which speci-
fies, by its elements, which columns of 'F'
are to participate in the search.

With the above terminology, a simple but common search

problem may be stated in words as: Given a file 'F', a

format vector 'M', and an argument 'X'. Find 'G', a sub-

matrix of 'F' containing all those records of 'F' whose

contents in the key positions match the argument.[6]

The file used here is made up of a set of recorls (12e

bytes long) in the following format:

19



1 2 3 14 5 1,6 17 18 1 910111112113 1115 116

1. Radio Freouency Low (RFL)
2. Radio Frequency High (RIB)
3. Pulse-repetition Frequency Low (PRFL)
4. Pulse-repetition Frequency High (PRFH)
5. Scan Period Low (SPL)
6. Scan Period High (SPH)
7. Scan Type (ST)
8. Pulse Width Low (PWL)
9. Pulse Width High (PWH)

10. Modulation Type
11. Elint Notation
12. Mode Counter (MC)
13. NATO Nickname
14. Emitter Function Code (FC)
15. CDS Number (Formally NTDS)
16. Comments

The file record is made up of file items (F[I;]) such as

RFL, RFH, ?RFL, etc. The file column vector (FE;J]) contains

all RFLs, or all RFHs, etc., on one disk. The file is limit-

ed to 1950 records per- disk, but the number of disks is not

limited. Therfore, the data base is no longer limited by

memory size constraints.

The argument vector 'X' is composed of radio frequency

.(RF), pulse-repetition frequency (PRF), scan and scan type.

It is entered Into the system by the operator which has read

It directly from the display of the current system such as

the AN/SLQ-32.

The mask vector is comprised of RFL, RFH, ?RFL, ?RFH,

SPL, SPH and ST. The remainder of the file is used for the

output Information to the operator when the search is

successful. As noted, the items of the argument are specific

20



while the Items in the mask are specific only in the scan

type. The other Items are the upper and lower limits of the

argument items and are satisfied only when the argurment

Items lies within these limits.

B. COMPARISON or SEARCH ALGORITHMS

The three basic search algorithms are sequential,

hashing, and binary. The normal approach is to apply only

one of them at a time, however, a combination of them may be

used if the situation warrants. In the case of the micro-

computer, a very limited memory size and the desire to

maximize the number of records on the disk required keeping

pointers to a minimum. It also requirel the file to be

broken up into partitions consisting of 250 recorls each,

which allows one partition to fit into the machine memory at

any one time. Putting these records into memory vice leaving

them on the disk will benefit the system by cutting down on

the number of accesses to the disk while increasing the

speed of the search.

In the interest of minimizing the accesses to the disk,

which takes a longer time In comparison to accessing memory,

a reference table was added to the disk holding the ad-

dresses of all partitions and the maximum and minimum values

of the RF which is the primary search key. With this

21



in mind, only those partitions which satisfy the RF Item in

the argument will be eligible for loading into memory.

The comparisons of the search methods wilI be based upon

the aforementioned and their particuliar circumstance. The

common terms for the comparison are as follows:

Let A = Machine time to do one comparison.

B = Total access time of disk (includ-
ing the transfer of 1 segment).

C = Time to load and process the ref-

erence table from the disk.

P = Number of partitions (max. of 2).

N = Maximum partition size (250 records).

I = 4umber of Items in the argument.

Assumption: Only one partition needed per
search.

The worst case for the sequential search method is where

the record that satisfies the argument is located at the

bottom of the file.

Total Time = P([N * I A ] + B) + C
= 1([250 * 4 * Al + B) + C
= 1000A + B + C

The hashing search method is based upon a value derived

from an argument vector. In this application, the argument

key is already in the form of a value which lies between two

22



limits. Because the hashing value is unique, it is not

ap, licible to this situation.

The worst case for the binary search method is where the

record that satisfies the argument lies either side of the

mid point, or is the second record in the file or is the

next to last recori in the file. Mathematically it is log2 N.

Its proof is to consider the binary decision tree lescrib-

inz the action of a binary search on n elements. All

successful searches end at a node while all unsuc:essful
k4 k

searches end at a leaf. If 2 <n, 2 (k is the number of

levels in the tree) then all nodes are at the levels

l,?,..... while all leaves a-re at levels k and k+1 (note

that the root node is at level 1). The number of element

comparisons needed to terminate at a node on level i is i

while the number of element ccm~arisons tc terminate at a

leaf at level i is only i-i.r71 The following equation shows

the total time of the search based upcn that only three of

the fo'r items in the arcruime-t can be ised ir a search of

this manner. The fourth will be searched seo'entially.

Let S = 1-1

Total Time = 1SFo N1 A - B) + C lo g
= 1A [81* - ) (25- A)
= 24a. + C+ 25A

2"74A B -

Note: N' "  is the seoiential searob of t:-e
fcurth item.

23



Based upon the comparison of 274 to 1000, the binary

search with the modifications stated was chosen for this

application.

C. NEED FOR SORTING

The use of a sequential search does not require that the

file be in any particular order. However, in the case of the

binary search, it is mandatory thAt the file be in either

increasing or decreasing order because the binary search is

based upon the idea that after one comparison; half of the

file can be eliminated followed by a repeat of the technique

on the remaining half until the search is completed. The

sorting scheme used in this application was to place the

file into an increasing order. There are, in this case,

three fields that must be in increasine order. They are -F,

?RF, and scan.

The process used was to take a partition of the file and

only load the RFL, RFH, PRFL, PRFH, SPL, and SPH mask

vectors into memory. During this load, each record is

assigned a record number in increasing order. The next

process was to divide the partition into a subset with all

the same RFLs, after a bubble sort on the FLs. Next,

perform a bubble sort on all RFEs followed by dividing this

vector in a subset of the subset containing all of the PF~s

with the same value. The process is repeated for the



remaining items PRFL, PRTE, SPL, and SPE. Once the first

pass is made on the final subset, the process is back

stepped one iteration and done again. The process is

continued until the entire file is sorted. For more details

on the process, see the PROCEDURE SOFT in APPENDIX B.

At the conclusion of the sort, the modified file will be

in increasing order in all fields except the record number.

It will be In disorder but in the order in which the file

will have to be converted to place It into increasing order.

To do this, the record number is saved in an array and used

to reference each record number in the partition. The

process then is to load memory with the partition in the

order of the saved array, followed by rewriting the

partition on the disk. Once this is done, the partition will

be in increasing order and there will be no futher need for

mod ifIca t ions.

D. DISK FILE STFPUCTURE

The disk contains a directory on track one. The

directory contains pointers to seven segments containing 250

records each, one segment with 200 records, and a reference

table. The reference table is made up of the maximum and

minimum RF values of each segment and the minimum and

maximum RF value for the disk. It is this table that points

to what segment or segments will be loaded into memory.
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The logical arrangement of the disic is as follows:

DISK

DIRECTORYISG 1l -- .. .... G z 8 R EY, TABLE!

DISK. . ,-
SEG 1

250 RECORDS 200 RECORDS
(128 BYTES (129 BYTES .... _

EACH) EACH) SEG __• .

The disk is not supplied in the proper format because it

would mean that the support facility would have to access

all of the different kinds of equipment that are in the

fleet. It is not necessary for the support facility to have

all of the equipment involved if it can produce the data in

a standard format and on standard media. It can later be

modified by the user's software to conform to any special

needs of the user.

The reformatting program PROCEDURE REMPT can be seen in

the APPENDIX 3. The program reads 512 bytes of source data

of which only 128 bytes (due to the dissimilarity between

operating systems) is written into the segment at any one
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time. The order of writing is first into segment one, then

when 250 records have been written, it writes segment two

and so on until all records are written onto the disk.

The restrictions of using track one thru seventy-six,

the reading of 512 byte blocks, and limiting the arrays to a

maximum of 16k words are imposed by the UCSD PASCAL sys-

tem.[81 It is these restrictions that krompted the breaking

up of the source file into eight segments. Another

restriction was the format of the disk which makes best use

of 128 byte records.

The support facility's record size is compatible but of

different arrangement than what would be necessary for

efficiency in this application and was therefore changed.

The first two diagrams represent how the data is received

and the third diagram is how it is reformatted into an

efficient form for this program.

LiI- 2 1 311 216

1. Elint Notation 0-4
2. Mode Counter 7

3. NATO lickname 9-20
4. Emitter Function Code 22-23
5. Four Digit CDS Number 26-29
6. Comments 37-60
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PARAMETER RECORD
1 2 3 4 5 161 71 8 r9 1 10 11 121 31

1. Elint Notation 0-4
2. End Mode 5
3. Mode Counter 6-7
4. R Low 9-13
5. BY High 15-19
6. PRY Low 21-25
7. PRY High 27-31
8. Pulse Width Low 33-36
9. Pulse Width High 38-41

10. Modulation Type 44
11. Scan Type 46-50
12. Scan Period Low 52-55
13. Scan Period High 57-60

REFORMATTED RECORD DESIGN
1 1 2 31 4 5 61 7 9 10 11112113114 1516

1. RFL 0-4
2. RFH 6-10
3. PRFL 12-16
4. PPFH 18-22
5. SPL 24-27
6. SPH 29-32
7. ST 35-39
8. Pulse Width Low 41-44
9. Pulse 4idth High 46-49

10. Modulation Type 51
11. Elint Notation 64-68
12. Mode Counter 70
13. NATO Nickname 72-84
1A. Emitter Function Code 85-6
15. crs Number 68-91
16. Comments 92-116

E. TRAINING

The capabilities required of the operator is that he be

able to read and follow some simple instructions. He will

also be required to enter information into the system fromi

the display unit of the current detection equipment, such as

an AN/SLQ-32. No other special skills will be required of
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him; therefore, he will not have to have any training off of

the ship.

F. OTHER APPLICATIONS

The proposed system should be used as a dedicated system

to help identify electronic emitters while at sea. However,

when inport there are areas where the microcomputer could be

used to lighten the burden of administration. Some of these

areas are in the reports and reporting fiells. Godley [101.

while at the Naval Postgraduate School, commented on how a

microcomputer could be used in recurrinz operational reports

and how this would benefit the Navy. Text processors are

also commercially available for microcomputers and they too

would help in formatting letters and messages. It then is up

to the respective commanding officer to letermine just how

-nuch a microcomputer can help his command.
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V. SUPPOR

The basic system is comprized of a terminal (consisting

of a video screen and keyboard), a microcomputer of the ae8e
or Z80 design with 64k of memory, and dual 8" floppy disk

drives. The approximate cost of the system is as follows:

Terminal Wee
Microcomputer

with drives $4000
7TTL 

is an option, a priiter can; be adled to the basic system for

inport use. The syster car be purchased by the type com-

mander or, accoriing to a new regulation, by the commaain

officers of their respective ships because t'e system's cost

is less than $10,00.

The data base support would be from Naval Electronic

Fvaluation CfficP, Dameck, Virgina. Contact shoild 3e 7ade

with them prior to any purchase of any eou:gje"t to verify

their requirements for continued suj.iort.



VI. PROGRAM IMPROVEMENTS A= J CONSIIERATIONS

A. PROGRAM IMPROVEMENTS

The two currently available operating systems CPM and

UCSD PASCAL were the driving forces behind their selection

for this project. However, with new operating systems con-

tinually being developed the reformatting software program

was built with the idea of flexibility. It can be modified

to read any sector on the disk and transcribe it into the

correct format needed for processing under the available

programs. Studying the reformatting program closely will

reveal that if the operating system is using a directory

listing on any track (except track one) the listing can be

Dulled off. Then by developing an equation to decode this

information all sectors can be pulled off in the correct

order.

The only thing to check is that the initial data stored

on the disk, supplied by the support facility, is the same

as the data described eariler in this paper. Given that it

is, the only constraining factor is the hardware. The

hardware constraint is that the disk be of the type IBM 3740

style floppy disk with 77 tracks per disk, 26 sectors per

track, 12e bytes per sector, and of single density.
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The improvement of this program will come about through

expansions due to decoding of new operating systems disk

directories. It will also be necessary thru interactive

communications with the low skilled operator to establish

who supplied the disk, thereby establishing which equation

to use in reformatting the Input data. The process in which

the reformatting is done should remain transparent to the

operator. He should only have to respond to questions pre-

sented to him on the CRT and load the disk as directed.

B. FUTURhE CONSIDhERATIONS

1. Operating System Modifications

The normal typist will type approximately 30 to 60

(five letter) words per minute. UsinR the 60 word per min-

ute as a norm, the time interval between characters of input

then is two tenths of a second. Allowing for a 50% safety

factor for keybounce, settling out of transient signals and

various other static factors, leaves one tenth of a second

that could be used for processing. Agreed that this does not

sound like much time in the normal sense, to a computer with

Instruction times between 4 - 10 micro seconds this is

10,00V - 25,e00 instructions that could have been done with-

out any delays In the Inputs from the keyboard.
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With this in mind, a modfication to the operating sys-

tem would increase the response time to the user without any

degradation to the system. In addition, if a queueing

scheme, which would allow stacking of request for proces-

sing, was included and implemented with a priority system,

the over all system performance could be improved.

The consideration of the operating system modification

would have to be based upon sound computer science studies.

The field is open and presents a challenge to any student

who is interested in applying this concept to a table

look-up identification scheme.

2. Passive Plottin of Contacts

The biggest problem with plotting a contact through

passive intercept is with the intermittent short signals.

These signals do not allow the intercepting platform to get

a cut on the signal and proceed to a distant point and again

get another cut, thus allowing the position to be plotted.

Couple the system described in this paper and one that

is currently being done on milliwave transmissions by Mark

Schneider and Mike Chase at the Naval Postgraduate School

and these Intermittent signals can be plotted. The way that

it will work is that digital signals can be transmitted over

these milliwaves in such a manner that unintertional dis-
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closures of own ship's position is fairly unlikely. It will

require that two ships which have the equipment are within

sight of one another and each ship gets at least one cut on

the intermittent signal, followed by a transmission over the

milliwave system to establish the distance between the two

ships through the same type of process now being used in

most radars (a send and receive signal vs time). With the

bearing cuts of each ship olus their distances apart at the

time of intercept, a plot of the contact can be maie.
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APPENDIX A

USER'S PROGRAM GUIDE

The program was implemented on the ALTOS microcomputer

system with a DATAMEDIA ELITE 2500 terminal. The booting and

loading instructions for this system will be used for

examples. However, if a different system is being used, the

booting instructions may vary, so the operator's manual must

be checked. Once the system is booted and the screen writes

its welcome message, all other instructions will be the

same.

Example 1: Booting

Step 1. Turn power on (it is located on the
back of the microcomputer and on the
rizht hand side of the CRT terminal).

Step 2. Place the disk labeled 'SYSTEM' into
the right hand side of the drive with
the label faced to the operator and
down.

Step 3. Depress the key labeled D/2 if the
full d.uplex lamp (located on front
of the CRT terminal) is off.

Step 4. If the symbols '%*' are not on the
screen depress the rest button located
on back of the microcomputer.

Step 5. If the symbols '%*' are on the screen
depress the key labeled LOCK and verify
that it remains in the down position.

Stei 6. De;ress the key labeled 'U' followed by
depressing the key labeled RETURN.
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The system should be booted at this time. If the screen

does not display the welcoming message repeat the steps two

thru six. The welcoming message is as follows:

Command: E(dit, R(un, F(ile, C(ompile, H(alt.
WELCOME USER, TO
U.C.S.D. PASCAL STSTE" I.xx

The next phase to complete is the loading instructions

and they will be the same for all systems.

Example 2: Loaditg

Step 1. Depress the key labeled 'F'. The screen
will display 'Filer: Z(et, S(ave, W(hat,
O(uit'.

Step 2. De;ress the key labeled 'G'. The screen
will display 'Get what file?'.

Step 3. De;ress the keys labeled 'I', 'D'
and RETURN. The screen will display
'Text and code file loaded.'

Step 4. Depress the key labeled 'Q'. The screen
will display 'Command: E(dit, R(un, F(ile,
Cl ompile'.

Step 5. Depress the key labeled 'R'. The screen
will display 'WELCOME TO THE ELECTRONIC
EMITTER IDENTITIEi'.

The booting and loading is now completed. The micro-

conputer will converse with the user through some simple

instructions. In response to these instructions the user

will be asked to make entries. These entries are of the form

of answers to auestions. If the user is asked for (Y/) this

means for him to depress the key labeled 'Y' for yes or the
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key labeled 'N' for no. In any other response, the response

will be followed by depressing the key labeled RETURN. The

statments requesting this type of response will have <rtn>

attached to them, such as PRF(xxxxx) <rtn>. In response to

entries requiring number inputs such as PRF(xxxxx) <rtn>,

the x's represent numeric numbers and the entry should

contain only numbers. In the case of SCAN TYPE (AAAA), the

response must be alpha characters and in the same amount

that is enclosed in the parenthesis (). If the scan type

lisplay on the electronic detection equipment has less then

that shown in the parenthesis, spaces made be added to the

leadir character, such as CON the entry would be

<space>CON. The final case, is where the user is asked if he

wants to change any parameters. An example of this type

follows:

YOUR ENTRIES ARE:

PRF RF SCAN SCAN TYPE
00005 01035 00020 CON

DO YOU WANT TO CHANGE ANY? (Y/N) Y

WHICH ONE DC YOU WANT TO CHANGE (PRF,RF,SCAN,SCAN TYPE) <rtn)
SCAN TYPE

ENTER SCAN TYPE (AAAA) <rtn; SWEP

YOUR ENTRIES ARE:

PRF RF SCAN SCAN TYPE
00005 01035 00020 SWEP

DO YOU WANT TO CHANG! ANY? (Y/N) N
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APPENDIX B

PRCGR.AM rOCUME:4TATION

A. PROCElUFE F.EtMT

PROCErURE REMAT;
VY- BL0CTN., LENGTE, UUNITP: INrFER;

TRACK, SETOFF, S!CONE: INTEF43FR;
SEGCN, CPMSPMC. CN'T, LINJE: INTEIGE?;
Ti.ELE, DEILE: TEXT;

CPMARAY! ?PCFE7 A??AY['. .5111 OF CFAR;

FU"ICTION CPm!SrCT07:I,"-'T'EB I N TFG FR;

SECTOR :=SECTOR + 6
IF SLECTOR < 2e T177" 0?!" : SECTOR
ELSE

IF SECTOi -' 27 TrrEN
?3? GI A

SFCTOF : SECrTO7 MOD 25;
IF SECTCR 0 TuTN SCTOR 1

C~1 =sicT"CR;
END

P =0;

FUJiCTI CA C r 7P CST'TC-- ITIT
-y -T "7r' I .73-

CFFS7T 0;
IF STCTO? = ; r7 ST? S-?": 24

sr'?STC STCC- 2;
,jHILE SCTOR- <N CPMSyC Do

? EG I ~

SCTO =Sc~ 1;
IF SEctO? 2- ~hsc'~ =SC>

I T 'ET S*.z Tl C3Y~ ("s :s-S
37.:\ 3 7 3 -

TV CFFSET'- Z

7EJ. 11'
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The system should be booted at this time. If the screen

does not display the welcoming message repeat the steps two

thru six. The welcoming message is as follows:

Command: E(dit, R(un, F(ile, C(ompile, .H(alt.
WELCOME USE=. TO
U.C.S.D. PASCAL SYSTEV 'I.xx

The next phase to complete is the loading instructions

and they will be the same for all systems.

Example 2: Loading

Step 1. Depress the key labelel 'F'. The screen
will display 'Filer: I(et, S(ave, W(hat,
OC(uit'.

Step 2. re-ress the key labeled 'G'. The screen
will display 'Get what file?'.

Step 3. Dezress the keys labeled 'I', ''
and ?1TURN. The screen will display
'Text and code file loaded.'

Step 4. !epress the key labeled 'Q'. The screen
will display 'Command: E(dit, R(un, F(ile,
C' oiDile ".

Step 5. Derress the key labeled 'E'. The screen
will display 'WELCCME TO THE ELECTRONIC
EMITrE3 IDENTIFIE'.

The booting and loading is now completed. The micro-

cornguter will ccnverse with the user through some simple

instructions. In response to these instructions the user

will be asked to matte entries. These entries are of the form

of answers to ouestions. If the user is asce! for Y/*J) this

,neans for him to depress the key labeled 'Y' for yes or the
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key labeled 'N' for no. In any other response, the response

will be followed by depressing the key labeled RETURN. The

statments reouesting this type of response will have <rtn>

attached to them, such as PRF(xxxxx) <rtn>. In response to

entries requiring number inputs such as PRF(xxxxx) <rtn>,

the i's represent numeric numbers and the entry should

contain only numbers. In the case of SCAN TYPV! (AAAA), the

response must be alpha characters and in the same amount

that is enclosed in the parenthesis (). If the scan type

display on the electronic detection equipment has less then

that shown in the parenthesis, spaces made te added to the

leading character, such as CON the entry would be

<space>CON. The final case, is where the user is asked if he

wants to change any parameters. An example of this type

follows:

YOUR ENTRIES AFF:

PRF RF SCAN SCAN TYPE
00005 01035 00020 CON

DO YOU WANT TO CHANGE ANY? (Y/N) Y

WHICH ONE DC YOU WANT TO CHANGE (PRF,RF,SCAN,SCAN TYP) <rtn>
SCAN TYPE

ENTER SCAN TYPE (AAAA) <rtn SWEP

YOUR ENTRIES ARE:

PRF RF SCAN SCAN TYE
00005 01035 00020 SWEP

DC YOU WANT TO CHANGE ANY? Y/N) N

37



AP?FNDIX E

PRCG?.AM :CCUMEATATIC4

PRCErURE R!MAT;
VY: BLOCTNE, LENGTE, UNiITN-?: INrFl'EFU

TR~ACK, SETOF'F, SrCONF: !NTE"ZiR;
SECCT, CmS~'C. CNJT, LTF: INTE'E?);

T:,.BLE, 71V:Y~T;

CpmARpy* ?pCy~T' A?FAYrr'..3111 OF CFA:

FJ\ICTION !l:CTOrI'TF2;

SECTC?.:- SECTOR -- 6
IF SLCTCR \< 2E~ Tu-- C?! SECTCR

IF SECTCR /' 27 T117N

SFCTOP : STCTO MOD 26;

C?M1 := S'ECTCR;
END

?j~ eT~ rr ~?S~ S7-CC -1 ';1"1

T -> S; r

TS'C 0;S~'C

I 7'S'T C ~S T C 2;

3 C TC7. rr rf' *~ : 1;

Tr S- TC - T7- ( " (

- ~ ~ 2 I=- * -

'T-. S-T Z 7r-

I-



ODD := O1FSET;

UNCTIC'. EVENJ CPMISFC SFCTC) I'TEri): I'J~~
7 i OFFS T. 7,, l'7SYC : I N T&:

CFYSFT := 2;
17 SFCTO? I?~ T!HP" STPSTC 24

cT-S, C :s~rrC - 2:
4F.ILI StCTC,-,, C?MSYC 1)C

CFFSFT ?C OF'S7T + 1;
SECTOE SECTOR , 1
IF S, 70TCR '=21 TT'"i SECTR :=3CTCF. "0- 26;

TE71 SICC'C 57,SE3C -1;

IF CFFT - TYm
3 F lI*

7 ND;

~z i.

?. I IB. S~T LC 1 : 5:?C T IL IT

I--,.

~y ':i

T ZT-' 7 ' F-'

I' C IS A : .L7U

2..I

~? *q*

77 7-



WITELN 'R~mm,~ rISK FRc'A LFT S IDE rRIVE A2,r Tc~zE.'

4 -ITSIN 'RF*:Cv! DISK FROM FIGZT SID7 DiIV7 AID ?L-ACi');
i?.ITFLN','I\4TC jlEFT SID! fDISK Lr i v.'
1iF ITFLN;
4RITELN(VPLACE DISK LABE.LED SYSTFt . INTO THE EIGH~T')
WRFITELN('SIDE rISK I:RIVF WITH LAEL FACIN1 YOU ANr DOWN.';
147-ITFlN ;
W'.ITELN;I
WRITELN"HAVE YCU CCMPrLETED THIS ANr ARE 30TH DISK');
'dI TLN( DEVIE DOORS CLOSFED? (YIN)')
17AD(C);
WHILE C 0> 'T' rO

ARF~7? I(CTT~E

.)CCZrUB R? X,YIT7',7?)

WPE'L' X ' ?2 DC

'ITE'D I r. r-mltY[Y'

X X + 1:

SE: X 14 T: T
EI T

P;CCE-UJB7 ST'X,Y: INTTEGER);

~I x

2 7 1 1;
T' D 11

y

r-4 N:.



Y i + 1;

X :=X + 1;

ENDf;

BE-WIN (* PUILD *
I := 0;
IF UINT < 257 TEEN

J : CNT + 73;

J : CNT + 116;

VICT -- I;
ST(IJ)l;
J :=CNT + s-7;

S ? ( I 11

~r

WRIT2FT' :

-1 . 7

2: S MY? Y= 'S F" .T?XT'

6: SZGM:-Y :='S"EG6.TEXT';
7* S EVThY : SG7.TF7T';

?nUID),CNT'
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CPMSEC :=19
T71ACK(: 2;
UNITIR .= 5;
LE4GTR : 512;
LINE : 0~;
SEGCNT := 1;
4FILE CNOT ECF) AND ',TRACK < 7E),DO
?YGIN

BLOCKNIR ~=(TRACT - 1) * 65 DIV 10;
SECCNE :=0 + 'RACK - 1) * 6
IF SECON'E >= 26 TRE SECONE := SECONE MOD 26;
IF ((TRACE - 1) * 65 DIV 10) =((k'TRACK -1)*W5) DIV le
THEN SETOFF := onr(CPrMSEC,SECOIE)

UNIT-nEAr'JUIT*v7, CIDMAR.AT, L71GTE, 3BLOCK'4&2
CINT *77 12a;

EC?SC =? N 'rsAc') 1

Cc SE'77;iL:,CT)l;
!.l r9T 'N TI I ; ,



B. PROCEDURE SORT

PROCEDURY SORT;
CC4ST RFL = 0

PIE = 1
PRFL = 2;
PRER 3;
SL =4;
SPH =5;

RECNR =;

Vll. TAM.E DFILE : TEXT;
SEGMFET: STRINGr141;
PTRTA?, SECCNT, SIZE: INTEGER;

RTAI: ?ACYKFD ARRAY OF2,.230 INTEG-:.-;
rTA3: PACFTr A-?RAY[0..249,0..5l C

DIMK, -MSK7: INTEGFR;

?-CC~niJ. I : A iPT : INT ?'l);

G ~ I N

DlTA~rLTR,RJl1 I;
-3=

DT '3 "': 37BFL' T=K

TA -2 1Ta S?3?t'I
rTY3 ~ v3,S? 1 Dma;

D?PTAE4MR

VAR I,!PI 'ER

V RI T? I T

I: -TA7[T?,?ARAJ r= ['AT? ~-1 ?P~

IC TI

p ,IT '[ v 7.4

:3



DTAE (TPI,:=,DTABCTP + 1, Ij;
DTAT [TP , := TEMP;
I - I + 1

!ND;

IF (T? < PCI'JT) ANr (T? 0) THEN
T? := TP - 1

END;

?-FOCEDU1RE UPDP'TF;
VAR I.J,K: INTEOER;

A : CITR

3FG B

W TIL! IL Pr

J J 2

J-IL J 12r 2; 'C

k71:3 I SK,1

3-.

-;- l I ZT

.9 5 - -44



Ct OSE(DFILELOCIC);

SND;

71R I: INTYGER;

I := T?;
WHILE (DTfi3[I,?APs1 DT 'R[I -~1,PAR;AI

aND ( I <= '3?) DO I :sI + I;
PCINT:=;

?7cc---URaE TAR;*

:3CT' T 371-4r FL
LT PTRT .311 T

-T "A%'L 27r.RL T

7TT T= -TT 7 N;

? T TY 3L )

t,

L F

TS. nj S - )

D I

I T F , T4P



BEGI4
GRiOUP( EF);
IF TP ' POINT TFTN

BUBF(TI"? -FE';
GROUP'kRFTF) ;
IF T? I" ?CIIJT THEN
DEG I
SU!BEZTP,?RFL);
GRCU? ?RFL);
IF TP < POINT TREN
FEGIN

IF T? K ?OINT TITTN

1T T-- < ?CIiT T17E4

T? P PCINT;

T? ~=?CINT;

3ElI N ~*SC'*)

7' 'STZ:- Z\ A*' 'SIZET 25V) THEN

I',ji~~ 1O 7??.OC-SS FILZ. C :FT ,K I\1);



W?-ITELIIJVDPIVE AN~D "FLOAD.')
WRITFLN;
WRITILNVART YOU READ'Y TO RELOAD? (Y/N)');

WHILE C 0) 'Y' DC

RxIT(oF);

ETND;
BLK?AGI;
'AI TELN( 'dOi.ING''

DISTI.: 32726;
DISKF e
i'EI:E SIGCNT < 9 DO

CA~SE SEGCNT OF
1: SE ~ S ?SG 1 .TEYT;

2: SE.IN'?Y :.T'FXT';
S 'IGth1 Z 'SG 31 .TEXT'
:S2~ : 'SF'4.TZXT';

SS:E --Y ' 1; 7Fr

3?;

.5

M, bC?,r.T := SET -

.#uI 7 T? EP '
3 Ey

I SS

-'TI,



C. PRCCEDSR£ SEARC.i

PROCEDURE SEArCB;

TYPE ITEM = RECCRD
RYL: INTEGER;
?FE: INTEGER;

PRL: INTEGER;
PRFE: IgTEGER;
SPL: INTEGER;
SP: INTEGER;
ST: STRING[53

END;

VAR DFILE, TABL_: TEXT;
rTAB: PACKED AH7.AY[..24c-1 CY IT-E;
FOUND, T?, B?, POINT: INT7YG7?;
RF, PRT, SCAN, SIZE: INTEGER

..... : sTOI'Er1 ;

?:CCEtuRE KCJF: I I NT E G
3E&IN
IF I > 2 HE

-EGI :
WEI TA-[I F.RL =T3[I-I.1 . , xi: rIr?, :z
i : - 1;

!ISE
TP :0;
' - 249 TEE%

I IAP F I;rr IIiF N

E"LSE
SP := 249;

ENl r;

'CCEDT171 GEC U-PRF I: IN T

I : I - I;

S I;

-' M4 -



r- rG I N
WFILE rTAB.1].1?L = rTAB[I1-'.?RF:) PAD ,I<EP) DO

I .= I + 1
PP := I;

ELSE
BP := 249;

END;

?.FOCEDUrE GROUPSC.IN(I:INTEGE'l
BEGIN

IF I > 0 THEN
3Z "IN I %,

'dIIL!(DTAP [II.SPL DTA] [I-11.SPL) AND (ITP) DCI := T -I;
P := I;

T? := 1;

1? I 249

I :I - 3

END
ELSE
3? 24- ;

??C CEIU.?.E FOND;

I N

.TK- RF ?Z?.i s c A:,4.
'41 -E :j or Ic~ - - ,3A0:? ;

qI T - " ' "J'OT 4CUN; ".:
'-V R IT " 7 N

?-.CCErURE. rO hr;S. K :TEF

' ~ ~ ~ **A..SET,,_FL

J : OUND * 2 1;

Y I L K <

? <
IT 77 C-5,. ;.

" LKP %ATC
;'i T I'. q I4" C 'A2C [I' A Y F 'S C '!- "S



WHILE J < 7 DO
BEGIN
REAr'L(rF ILE,c)
WITEk(C);
J := J+ 1;

InEAD(DFILE,C);
WRITE(C)
REAL' "F I TC)
WRITE(, )
J := 0;
WHILE J < 16 DC
BEGIN
Ryp(DF IIE, C);

END;

' IT F C;

Jr 5- 1 C
_7311

:)A(:)FILE.,C);

7 11

i 0;

W RI TE ', ;
*RIT ELN. YCJ i Z.EY TC CC Tl -IYE2- ',f ''

wHILE c o 'Y' :)
REAr Ic)

PROCEDURE LTABm;

DT ISKL,DSKH: I4TrEGE

BEGIN

IL(!LT :=KL :2S-;

DISK6, ND z~v :)I 'f' ', HEN



WHILE SIZE < 999 DO
BEGIN

IE(RF >= SEGL) AND (RF <= SFGH) THEN
BE" 15

B:=SIZE - 1
SIZE := 993;

E~J
ELSE
?EGIN
READLN(TAL:-,SEGL,SEGH,SIZE);
END;

'END;
CASE I OF
1 : S!GmvY : S SEG1I. TEXT;
2: SEl"Y := 'SEG2.TETT';
3: SEGMTY 'S: 3 X
4: SElzMT! 'SE'4.TE7T';
5: SE;'MSY -Gr- G. T EX T;
6: STFMTY : S6.= x
7: '1 ;10Y 'SE .TEx';

£: SEMY :='SZ S.-TEXT;

LS E

TWI TL ':o Yo~j H!VF tAlTE DISK%? (YIN,')

cHECK;t
iv C y TEE7-N

.. IT-L N L C ID THEE- :IS K I IT C '2tE LFFT SIE t-K'
iRITSi( ' DR I V E! 'I T H L A E " FACNq YOU ANE,- '

WEITELN;
WRITLN(EV YOU DONE THI3? '.Y/N");
R!-ArC);
WHILE C (0 -Y DO
R:-AD(C);

zND
-LS!-:
TX IT %SE5 FC Hl

ND

.- ,...Y ~ T

3 E3 I,11 EER



I 0= ;
WHILE I <= SP DO
B EGIN
REAr' rFILE,D)TAB[I).RFL,rTABCI'.RFH,DTA3(Il.PRFL);
IEAD (DF'ILE,DTA3i[I11.PFFR,DTAB Eu .SPL,DTAB[I1.SPH);
READ (C);
READLil DTABCI] .ST);
READLN (Dr ILE);

I =I+
END;

EN D;

PROCEDURE ENT'RY(I :INTEGER);
BEGIN
CASE I OF

1: BEFIN

WRJ'ELN( ''TE P:-.F(XXXXX) <rtn,>');

2: K I,%q

L NAF F

,%RITE:.N EN-TZR SCAN (rXXX) <,rtr,>)
r,~l~ S. '-A);

?7LK?A 37
WnITEL-N( ,irP~ TY--- SC4N(k.A) -r'n
IRE! ZLN 'S CA-T'?E)

?- CCZ:TRE HUNTr;

WHiITr "TP <= 1P) AND (KET? =TRUE) DO
3BE("I i4
POINT :=(3?-TP +1) DIV 2 TP;

P I"INT := EP-T? :) DI: Z ;

I.- (7T ? C r ?i T <=);;

P I'i'A ' 7 --- T 1~ D I V2

ORE t, 'T .S? K S~A: T.Y $ T [ : .3? =



BEG IN
GROUPSCA N (POI '4T);
IF TP 0 BP THEN
BEGIN
WHILE T? <> BP DO
BEGIN
IF (DTAB[TP].ST = SCANTYPE) TFEN

BE1IN
FOUND := TP;
KEEP := FALSE;

END
ELSE
TP : TP + 1;

END;

ELSE
BEIN

IF DTABFTPI.ST = SCANTYE THEM

FOUN: := TP;
K-? := FALS_;

ELSE

TP := TP + 1;EN::

END
ilE

3 E.1 I N
IF DTA 3[CIT1.SL <= 3C.A TEEN

TP := POINT
ELSE

BP := POINT - 1;
END;

E N 1
ELSE

E Er I N
IF ETA3ECINT] .RFL (= PRF THEN

.? := POINT
EL SE

BP := ?CINr - 1;
END;

END
ELSE

"GINIF DTAB[POINT'.FFL (= iF TEEN

ELS-F
BP := POINT - 1;

FCtUND := ¢;



BLIPAGE;
WRITELN(ARE YOU READY TO SZECH? (YIN)');
READ(C);
WHILE C 0> 'Y' DO
READ(C);
ENTRY(l);
ENTRY (2)
ENTRY (3) ;

XEEP := FkLSE;
WiHILE KEEP = FALSE DO
BEGIN
BLIP A ''E;
WRITELN( YOUR ENTRIES ARE:');

WRITELN%' PRY R? SCAN TYPE SCA-N');
WiRITELN"{?RF.' ',RF, -,SCAN, - ,SCANTYPE);

'ARITEL4;
WRITELN('DO YOU WISH TO CHA~NG! AAY? (Y/1)');
RIAD(C);
CHECK;
IF C = 'Y' THEN
33GIN
iRITELN;

*dET!LVWECHONF MC YOU '*NT TO CHANGE');
WRITELNV"(PRF,RF,SGAN,TYE SCAN) (rtnY");
i-ArLVC);

IF C P '' TEFEN EN4TRY(l)

iE" S
IF C ' 'R T H. N T Y 23
E.S F

IF C = 'T' THlN ENT:-Y(4)
ELSE

KEEP I-. RJ-1;

IU N E P T UE T E

':FON ;
4'.ITZLNk'ARF YOU .RE-ADY TO CONJTINUE'i kY/N)');

EA )

WHL C 0 'Y

54



D. PirOCEDUPE TALK

PROCEDURE TALK~;
pRccEr'jrE CC'ITINUE;

G 0T '07 T (0 , 2e)
W-1ITELl"('-! YOU REAflY TO CONJTINUE? (YIN)');

H~ILT C < 'Y' DO

PROCEDURE PAGE1;

WRITF1W( V"_ EMITTER~ IDENTI 'IE_ WOEIS B! USIl~ THF')
~TEL'? T V 13 TAKt' FRCMA rR3 CURREN4T rr-T-CTION')

.qIT:(rT P0 7.MENTr-S PETHEN ENTTE I Tc')
vzTr 1"4'IDrNTIFiV ! T l 0 CRATH T-iROU-F THE EOY ARJ.2

1 TE: Z ?Er Y T~ S T A i' f'IN' THE Yi C 7 Y? -S ZF 3% TR 1IS'
*ILN('i2 ~ ~ k cv 'SML Y~o- TO DO THEMnT ?0sANS'T,2

1 T 7:74 -7 D r f'S S TFE KTTL 1AIELED-B 'T' op 'N4' WE
W 1 16"-7LN M T S 711 T aI ? A U 7TTI C N F I II I NYI

-,N2;iY AT2

A, L N ~ CTF77R TYPF 07 -)-S?ONSE- IS FOLLOW" Y! Dr-');
*I T71 N'RS S IM!M"- T T .A rE ATy T J?.RN' L IK T HE S )

T- ENTE 7v" ?F X:.77) <rtaN

* :I,7 N( "T7' SCPN lY7') Krt 'rtn ;
17 IL %\

W RIT 7 M'F'IRST, TH- X'S --FPFF?-!NT NUYrTE.-S AND TEE A'sSE-)
w -r. Lm 'PaESr4T v.3a'TTRS. THY NUMBER 0F X 'S OR A'S')1 I('P7S.T E WT ?4T! CF ?OSTIO'S~OE'

i T11 'It, TFT 3'S?.NS7T. SIi?"Y _ ' E xCAT:_Y AT I S ;
'jITE- ':s:T~ T" T~ JKETrT~!' ULCd~r'

SIT 7N 'B'Y T~rF 7."U /rtr" TF'Y. '

~:IT;"' IF H""E7 ~ IT? I R. 3FFC.,'
~IT::( E??S~ vH _TU' KE AL YOU *ET2 C IS')



WRITELNC.TO D!PRESS THE KEY LABELED WITH A L-FT POINTING ;
Wi ITELWIRaPOW ON IT. TBEF4 MAKE THE CORRECT ThESPONSE. 2
WRIT'FLN('I', HOWEVER, YCU DID PEESS THE RETURN 'KEY, you,);
W3ITELN('WILL '2E A3LF TO CORECT IT AT THE VE.RIFICAT!ON.');
CONT'INU'E;

END;

P-ROCErUR! PASF4;

B LKPAGI
WRITELN('TC VERIF'Y YOUR FNTRI7S THE FOLLOVIN3 MESSAGS P?!ARS:');
WFITELN;
WWRITELN(' YOUR 'ENTRIES APE: ;

W;IT?7L'N P'r7 SCAN SCAN TYPE')
.RITF'IN( ' XYX!X TXX rxxxI AAAAA

4iI-,-LN('DC YOUj W3%'T TO CHNGT ANY? (YIN)')
VRITFLN;
Wi-ITELNI 'I' YOU YS7?O-N Y E S TH3 70OLLO.WING '7SSA,! A?PSARs: '

iRIT:VHC CtN'T - YOU WANT 0CHA N'47');

w:Ir:L'I -P?- -1 1. :SCAN,TP S )? <t 2

.7 TrE.I C R TY?7 SCAN3 ?CTW?r 7,7 2rfE R7TURJ FZY. Tty')
*:I N('I :)'IT I! 17WIL L A G IN k SK FO? TH A T E N T 1.- )
CTI i!U T

3 Li: ? A "r _

q _:I TEVJ( N TrrF OUT?UT CF THT ID NTIFI7-- IS O\'T C7? rv
WRITL~'W 1OCD TO T S IN

7-7 F1~E~~ I"; C T' mr NICKN5f',E 7C CDS IR . cc ! 'i- NS;
TI~.AA AAAAP2 A A xxxx A"fAlAAAA2);

;I L~ ( 'Ap a A ~A A AA A A A A WA xx!x AAAAAAAA');
vI- IT.TN;
WdRITT'LN( 'Oi;

nRIEi pz S C i Stc N TYE ')
iRITELW( !~ XXXIX X XXXX xxvAAAA~A ')

w -.% T IIC ;:c



BEG13 f* STARIT OF PRCCErUaT TALI *

PAG32;
PAGE3;

PAG 5;
E~r; *~END OF PROCEDURT TALK *



E. MAIN PROGRAM

p~zoGrAM ID;
VAR C: C!FAR;

LCC: 3coITAI';

WPITF!N( 'rmCCFPFCT PESPONSE');
WRITETNC'PrrASE, TRY AGAIN');

'"ROCSDURE CFCY;

W7aR r C <NT: IN"Dc<> .q,?:)r:

-rE ~ I

- 1. 14

!'SEE .17-PWT2X 1 IT'r-m C)

N HA C C E 7~J TINN')L



BF G 1 *4

VRITT'N('DO YOU NTFD A rEFRZSHT!R? (T/N) 1
nEADflc);*
CHECK;
IT C - 'T' TH!S9 TALK;

WRITELNC'fO YOU HAVE A DIST LABELED DATA? (Y/N) )
;EWflC);
CHECK;
IF C = 'T' THEN SEARCH
ELSE

ScIPT;
END;

WHIL.E LOOP = TU7 no
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